Correlating the behavior of polymers in solution as precipitation inhibitor to its amorphous stabilization ability in solid dispersions.
Our major goals were to understand the mechanism of dipyridamole (DPD) precipitation inhibition in the presence of polymers and to correlate the polymers-mediated precipitation inhibition in solution to the amorphous stabilization in the solid state. A continuous UV spectrophotometer was used to monitor the DPD concentration with time in the absence and presence of different polymers. Six polymers: PVP K90, hydroxypropylmethylcellulose (HPMC), Eudragit E100, Eudragit S100, Eudragit L100, and PEG 8000 were screened at different drug-to-monomer ratios. Solid dispersions were characterized by X-ray powder diffraction and modulated differential scanning calorimetry, whereas infrared (IR) and Raman were used to investigate the possible drug-polymer interactions. Eudragit E100 and HPMC were found to delay both DPD precipitation initiation time and precipitation rates. Eudragit S100 delayed only the precipitation initiation time and PVP K90 decreased only the precipitation rates. In solid state, Eudragit S100, PVP K90, HPMC, and Eudragit L100 were effective stabilizers of the DPD solid dispersion. Eudragit S100 was found to be most effective DPD-stabilizing polymer. The IR and Raman spectra of the solid dispersion of Eudragit S100 and HPMC showed peak shift, indicating drug-polymer molecular interactions. It is concluded that the drug-polymer interaction plays a significant role in precipitation inhibition and amorphous stabilization.